

































The change of the muscle hardness by barefoot running
SHIODA Toru
Abstract
The purpose of this research was to examine the change of the muscle hardness and the running pattern in
shod running and barefoot running in 30 minute. The object was six first-class undergraduate male middle
distance runners (age: 21.0 ± 0.88 years, height: 174.9 ± 3.4 cm, mass: 62.6 ± 3.3 kg, % fat: 8.4 ± 1.92%,
seasonal best performance in 800 m: 1’51” 9 ± 1.9”). The results obtained were as follows. In spite of
being the slow running speed of 5 km/min, the footstrike pattern differed in shod running and barefoot
running. The flexural angle of the knee of barefoot running was smaller than the flexural angle of shod
running. It measured the muscle-rigidity of the quadriceps femoris musculus and the medial head of
gastrocnemius muscle. As for the muscle hardness of barefoot running, all the members didn’t rise from the
value of the resting period but as for the change of the value of shod running, the difference among
individuals was big. It was suggested that barefoot running is effective to the footstrike pattern correction.
Moreover, it was suggested that the lower limbs disorder risk by barefoot running lowered than shod
running.
?????????????????????????? ????????????????????????















































































































































































?? ?? ???? ?? ????
A ????? ???? ???? ???? ????
B ????? ???? ???? ???? ????
C ????? ???? ???? ???? ????
D ????? ???? ???? ???? ????
E ????? ???? ???? ???? ????






???? ???? ????? ???? ???? ??? ????
???m?s ? f?s sec sec ??
A ? ??? ??? ??? ???? ???? ???? ???
B ? ??? ??? ??? ???? ???? ???? ???
C ? ??? ??? ??? ???? ???? ???? ???
D ? ??? ??? ??? ???? ???? ???? ???
E ? ??? ??? ??? ???? ???? ???? ???


















A ? ??? ??? ??? ???? ???? ???? ???
B ? ??? ??? ??? ???? ???? ???? ???
C ? ??? ??? ??? ???? ???? ???? ???
D ? ??? ??? ??? ???? ???? ???? ???
E ? ??? ??? ??? ???? ???? ???? ???

















SR vs BR ???? ?????? ?????? ???? ???? ???? ??????










































































































































































??Divert C., Mornieux C., Baur H., Mayer F., A.Belli
???????Mechanical comparison of barefoot and shod run-













??Hasegawa H., Yamauchi T., W.J.Kraemer???????Foot
strike patterns of runner at the???km point during an elite-
level half marathon. J.Strength Cond Res.??????????
????
??Hanson N.J., Berg K., Deka P., Meendering J.R., C.Ryan
???????Oxygen cost of running barefoot vs. running





























???Komi P.V., Fukashiro S., M.Jarvinen M???????Biome-
chanical loading of Achilles tendon during nomal locomo-
tion. Clin. Sports Med.???????????
???Lieberman D.E., Venkandesan M., Werbel W.A., et al
???????Foot strike patterns and collision forces in habitu-




???Nummela A., Keranen T., O.Mikkelesson???????Fac-
tors related to top running speed and economy. J Sports
Med.???????????
???Onywera V.O., Scott R.A., Boit M.K., et al???????
Demographic characteristics of elite Kenyan endurance run-
ners. J Sports Sci.??????????????
????????????????????????????
???????????????????????













???Warr B.J., Fellin R.E., Sauer S.G., et al???????Charac-
terization of footstrike patterns : lack of an association with
injuries or performance in soldiers. Mil. Med.???
????????????
????????????????? ??
